Introduction
Land degradation is one of the most important problems affecting a wide range of ecosystems worldwide. The intensive exploitation of rangelands, under high stocking rates, is a driver of land degradation [1] and loss of biodiversity [2] . As well as anthropogenic factors playing a leading role in the organization of vegetation structures [3] . Grazing is the dominant land use in Northern Africa [4] . According to Aidoud and Touffet, 1996 [5] , overgrazing is the principal factor of the degradation of plant communities in North Africa. In such situation, the understanding of the effect of grazing on plants species diversity and structure is an important topic for conservation purposes and management practices.
Steppe ecosystems in Algeria cover more than 20 million hectares [18] . The combination of many regressive processes, such as: woodcutting, wild fires, overstocking and clearing, have contributed to the present steppe conditions [19] . According to the biogeography, these steppe rangelands belong to the Mediterranean basin, one of the 25 biodiversity hotspots of the globe [20] . Mediterranean ecosystems are considered among the most vulnerable to global change [21] . These ecosystems have evolved under the long history of grazing, and over time, the various farming methods in these areas have shaped the landscapes and resources that are found there [1] . The evaluation of the effect of grazing on plant diversity and structure has been studied extensively in rangeland ecosystems [6] [7] [8] [9] . In more humid environments (productive), grazing is predicted to increase species diversity. Whereas, in arid environments grazing can have a negative effect on diversity [10] . In semi-arid Mediterranean grasslands, grazing reduces plant diversity [11] . North African arid grasslands, exhibits the same trend where grazing has decreased diversity [12] [13] [14] . The study of the change in plant community structure and diversity over grazing gradient can help in the understanding of ecosystem response to management practices [15] . Although, vegetation is an important indicator for the assessment of overall ecosystem's function [16] and conservation [17] . For the prospect of conservation and management, Algerian authorities have undertaken a program to the development of rangelands, by the creation of the High Commission for the Development of Steppe (HCDS) belonging to the Ministry of Agriculture and Rural development in 1981. Grazing exclosure is a management technique used widely by the HCDS since 1994 [13] , and the main objectives of the HCDS were regulation of pastoral activity, protection and management of rangelands. Previous studies were conducted to evaluate the importance of exclosure as a management tool for the biological recovery and ecological restoration of the steppe e.g. [13, 22] . In these studies, it is reported that exclosure technique increased plant diversity and vegetation cover, and authors focused only on the global vegetation cover and diversity of all recorded plants. However, it is widely recommended to study also functional group diversity [7, 23, 24, 25] . Detecting land degradation change is better pronounced at the level of functional groups than at species level [25] . In this context, our study conducted in arid steppe rangelands of Algeria has two specific objectives: (1) to assess the effect of grazing on plant species diversity, as well as identifying which functional group of species is more affected by grazing activity. In addition (2) to evaluate the effect of grazing on soil surface characteristics (cover parameters) in arid Mediterranean steppe representing an important ecosystem providing multiple services.
Materials and methods

1. Study area
The study was conducted in central steppe rangelands of Algeria, in the western part of Hodna basin. Study sites were located in five districts (Ain El Hadjel, Benzouh, Sidi Ameur, Tamsa and El Hamel), belonging to the Wilaya (province) of Msila ( Figure 1 ). The average annual temperature is between 17 and 21°C and average annual rainfall ranges from 200 to 400 mm, the largest amount of rainfall occurs during spring and fall. Land use is characterized by the dominance of livestock grazing system. According to Halitim,1988 [26] soils are characterized by, humiferous rendzinas soils, calcareous brown soils and encrusted gypsum soils. The vegetation is dominated by perennial grass Stipa tenacissima associated with Artemisia herba alba, Artemisia campestris and Juniperus phoenicea in high slopes. Cereal crops and fallows associated with Stipa tenacissima, Artemisia herba alba and Salsola vermiculata represents the degraded vegetation in the study area ( Figure 1 ). We used the method provided by [27] to estimate the animal density in the five districts. The data were obtained from the agricultural services of the province of Msila. The density is expressed in the sheep equivalent (a sheep [28] . In this method, we recorded at 20 cm intervals the identity of plant species and soil surface conditions (cover) for each transect. Plant nomenclature followed Quézel and Santa, 1962; 1963 [29, 30] .
3. Data analysis
To assess which group of species is affected by grazing, plant species recorded in this study were grouped based their life span, to annual forbs, perennial forbs, annual grass, perennial grass, and shrub species. Then measures of diversity were calculated for each species group. The species richness was quantified by the count of all species recorded in each transect [31] . To estimate plant species diversity, we calculated the Shannon-Wiener index (H) [32] . Species ecological dominance was calculated by the Simpson index (D) and Evenness (E) [33] .
One-way analysis of variance (ANOVA) procedure was used to test the significant differences in diversity parameters and soil surface conditions between protected and grazed areas. All analyses were performed in R software [34] . Soil surface conditions (cover), were estimated for each surface component (vegetation cover, annual cover, perennial cover with Stipa tenacissima, perennial cover without Stipa t., Stipa t. cover, biological soil crusts (BSCs) cover, litter cover, and bare soil cover) by weighting the number of hits (records) of each soil surface condition to a total cover.
Results
In this study of arid rangelands in central steppe ecosystems, Algeria, we recorded 101 plant species for the 30 transects (Appendix 1). Most of the species belong to the Asteraceae family (26 species), followed by Poaceae (18 species) and Fabaceae (eight species) ( Figure 2 ). In protected areas, the average of floristic transects contained 30 species (range 21-37). Whereas, in grazed areas, the average of floristic transects contained 19 species (range 10-26). 
1. Plant community diversity
For annual forbs, species richness differed significantly between grazed and protected areas, the mean richness value in protected areas was 18 species, and for grazed areas, it was eight species (S F 
2. Plant community structure
The global vegetation cover changed significantly between the two treatments (F 1,28 = 22.01, P< 0.0001), the recovery rate was 50.69% in protected areas compared with 36.95% in grazed areas. The annual species cover was 27.27% in protected habitats, while in grazed one it was 13.37 (F 1,28 = 18.84, P< 0.0001). Perennial cover including Stipa tenacissima, did not differ between treatments (F 1,28 = 0.004 P< 0.952), 23.43% for protected areas and 23.59% in grazed areas. Also, no significant differences were observed for perennial cover without Stipa (F 1,28 = 0.06, P< 0.809), the cover was 7.97% in protected habitats and 8.63% in grazed ones. The cover of Stipa tenacissima was 15.38% in protected areas compared to 15.04% in grazed areas, no significant differences were recorded between the two treatments (F 1,28 = 0.212 , P< 0.649). The differences of BSC cover were significant (F 1,28 = 17.17, P< 0.0002). For Litter cover, the ANOVA test was not significant (F 1,28 = 0.006 , P< 0.939). And for Bare soil cover the result indicated significant differences (F 1,28 = 31.96, P< 0.0001) (Figure 3 ).
Discussion
1. Plant community diversity
Grazing gradient is widely used to understand the effect of grazing on plant species diversity and structure [35, 7, 25] . In our study, we ensured that environmental factors were homogeneous (slope, soil, exposure, elevation) and the only gradient is the effect of grazing activity. The composition of the pant community in the study area is characterized by the dominance of annuals (therophytes); this is consistent with the observation of [37] , where therophytes dominate the Steppe rangelands of the Northern Africa. Our results indicated that annual forbs diversities were significantly different between grazed and protected areas; the exception is made for evenness that was not significant. Plant species diversity seems to be not affected by grazing for all grasses and shrubs for perennial forbs, species richness, Simpson index and Evenness were not significant, only Shannon diversity was significantly different between protected and grazed habitats. Our results indicated that protection, increased annual species diversity, this can be due to the colonization of free gaps between vegetation patches. After protection from grazing, the competition for resources is attenuated and there is no disturbance by herbivores, this can have positive feedback on overall ecosystem health. Furthermore, the dominant species Stipa tenacissima can facilitate the establishment of other plant species. 
2. Plant community structure
The importance of vegetation cover lies not only in protecting the soil against wind and water erosion, but also, as a source of organic matter to maintain essential levels of nutrients for plant growth [43] . Soil structure is also maintained through the roots of various plants. Our results showed that the global vegetation cover was higher in protected areas compared to grazed ones; this is consistent with the finding of [12] . When we separated the total cover of vegetation to perennial cover and annual cover, only annual species cover showed a significant difference. Annual cover contributed by more than a half to the total cover of vegetation in protected areas. This finding highlights the importance of annual species in the composition of plant communities of arid steppe rangelands of Algeria. This suggests that annual cover can be a good indicator for the monitoring of vegetation health and overall ecosystem characteristics. This result is not in concordance with those of [12] , indicating that annuals are not helpful as a structural component. According to [40] , steppe rangelands slightly degraded represent 20 to 40% of perennial vegetation cover, and 15 to 25% of the annual vegetation cover, represent steppe rangelands in good dynamic state. Our results showed 23% of perennial vegetation cover in both grazed and protected areas, which is slightly different about the threshold of 20% indicating degraded steppe. Stipa tenacissima is the most remarkable species in High Plaines of North African landscapes [44, 45] . The cover of Stipa tenacissima contributed greatly to the total perennial cover in protected areas with 65%, and with 63% in grazed habitats, and did not show any significant differences between the two treatments. We can suggest that protection from grazing did not promote the development of perennials. However, other studies on steppe rangelands of Algeria e.g. [5, 22] Litter is the main source of organic matter [53] , reducing litter inputs can decrease the organic matter content in the soil [54] leading to soil degradation. We expected that protection from grazing would increase litter input, since dense vegetation reacts as a trap for litter [55] . However, litter cover did not indicate significant differences between the two treatments. It seems that the litter cover is maintained at a constant level, even after protection from grazing. Bare ground cover can be used as an indicator of grazing pressure due to trampling [56] . We found that bare soil cover was higher under free grazing management compared to protected areas, this is consistent with results of [57, 11] . The importance of the bare soil surface can have an effect of wind erosion [58], as well as the increase in bare soil cover is considered as a degradation process [59] . These conditions are the results of grazing activity leading to desertification.
Conclusion
Plant community diversity and structure are important attributes of ecosystem assessment in arid steppe rangelands. Comparative studies of plant community diversity and structure along a grazing gradient can help answer crucial questions for ecosystem management. Our study appears to be effective in the detection of the most affected functional group by grazing, but this method can have limitation where diversity of groups is poor [60] . Plant community structure is found to be more sensitive than plant diversity to grazing activity; this is consistent with the results of [7] . Since the establishment of perennials is crucial for biological recovery [54], it's so far for us to conclude that the management applied in the studied area is effective, indicating that more protection is needed to meet the requested state of healthy ecosystems. We can conclude that the study of cover parameters is a good indicator to detect the change in the arid steppe rangelands. 
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Adonis dentata 
